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PHASE Project Objectives

1 Evaluate the utility of various air
qguality characterization approaches
for use in EPHT activities

1 Gain and share experience In
sharing and analyzing data on
asthma and MI hospitalizations and
air quality among multiple state
partners

— Critical task for EPHT network efforts
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\What's the Problem??

1 Bureaucracies collecting health and
environmental data are often separate

1 Temporal and spatial data gaps and
differences have made analysis
problematic

1 Appropriate data analysis has required
extensive SAS programming expertise

1 No effective way to assess contribution of
air pollution to disease burden in the
context of asthma surveillance



How Has PHASE Helped?

1 Dialogue between states and EPA has
Improved understanding of data strengths
and limitations, and has made data
exchange happen

1 EPA air quality models provide daily
pollutant estimates

1 Development and testing of case-
crossover analysis software and guide
underway

1 Begins process of developing joint
health/pollutant surveillance measures




Key Elements of PHASE

1 Health Outcome Data

1 Air Quality Data

1 Assigning Exposure Protocol
1 Data Analysis Protocol

1 Preliminary Results



Selecting Health Outcomes

1 PHASE project: Asthma & Myocardial
Infarction (Ml)

— Relationship to air pollution well-established
1PM for asthma & Mi
10, for asthma

— Reasonable numbers of hospitalizations (NY,
WI) and ED visits (ME) occurring in
participating states

— Offered two distinct exposure-response
relationships that may differ by region

1Role of speciation & particle size for PM



Air Quality Data

1 Data and output from four AQ
characterization approaches available:

— Ambient monitoring data
— Interpolated data
— Community Multiscale Air Quality (CMAQ)

— Combined CMAQ & monitoring approach
(Hierarchical Bayesian)



Four air characterization methods
Ozone, June 11, 2001

Ambient monitors

Community Multiscale Air Quality (CMAQ)
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Case-crossover Study Design

1“Was this event triggered by something
that happened just before?”

1 Each case serves as his/her own control

1 Example: Compare air pollution right
before someone had a heart attack, to the
air pollution on days with no health event.

1 Capability to look at lag between
exposure and health outcome included
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Results
PM & Asthma
(4 km grid & 12 km grid)
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Results
PM & Asthma
(36 km grid & raw monitor data)
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Results

PM & Asthma
(CMAQ & HB)

CMAQ Particulate Matter and Asthma HB Particulate Matter and Asthma
(ADJUSTED) (ADJUSTED)

o
=
©
(14
n
°
°
o

Odds Ratio

Lag 0 Lag 1 Lag 2 Lag 3




Results

PM & Myocardial Infarction
(4 km grid & 12 km grid)

4 KM Particulate Matter and M| 12 KM Particulate Matter and Ml
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Results

PM & Myocardial Infarction
(36 km grid & raw monitor data)

Raw Monitor Particulate Matter and Ml

36 KM Particulate Matter and Ml (ADJUSTED)
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Results

PM & Myocardial Infarction
(CMAQ & HB)
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Each Data Point is a Case or Control in Maine Asthma Data
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Each Data Point is a Case or Control in Maine Asthma Data
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Supplemental Work on PHASE

1 Merge ME-NY-WI health outcome data

1 Include data on chemical speciation and
socioeconomic status

1 \Write case-crossover analysis guide
1 Develop software to facilitate analysis



Building the EPHT Network
Lessons from PHASE

1 Understanding others’ data

1 Sharing and merging health outcome data
1 Maximizing data and output utility

I Communicating and disseminating results



Lessons from PHASE

1 Understanding Others’ Data
— Expect an ongoing dialogue

— Include an analysis of data strengths and
weaknesses

— Prepare for additional expertise needs



Lessons from PHASE

1 Sharing and Merging Health Outcome
Data

— Allow ample time for bureaucracy

— Communicate project benefits
1"That’s why you collect these data”

— |dentify necessary and sufficient range of
variables for merged database



Lessons from PHASE

1 Maximizing Data and Project Utility
— Consider project sustainability
— Define project-specific metadata requirements
— Work with widely-available tools



Lessons from PHASE

1 Communicating & Disseminating Results
— Respect partners’ needs and constraints
— Consider policy implications for all parties

— Keep naturally-interested parties in the loop
1State environmental agencies
1State asthma & CVD programs



Current and Future Work

1 Expand to subsequent years (2002- )

1 Increase availability of AQ data and
model output to other states

1 Add emergency department data (WI)

1 Develop asthma & M| hospitalization and
AQ data as core measures for EPHT
network

1 Start improving public health interventions



Conclusions

1 Relationships observed in literature can
be detected by PHASE approach

1 Understanding and appreciating health &
AQ data is a significant challenge

1 Process provides useful guidance for
asthma / Ml / AQ EPHT network content
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Exposure Assignment

1 Difference in geographical specificity
across states for health outcome data:
- NY: patient address is available
- WI & ME: only patient zip code is available

- Affects how patient exposure is
assigned



Exposure Assignment Protocol

— Patient exposure assigned based on air
quality value for zip code centroid
corresponding to patient

1Ambient monitor — value at nearest monitor
10thers — 36km, 12km, 4 km grid cell or zip

— Use of population-weighted vs.
geographic centroid evaluated






Case Definitions
Wisconsin - Exclusions

1 Residence out of Wisconsin

1 |nvalid zip code

1 Elective admission

1 Patient transferred from another facility

1 Second admission within 28-day
“washout period”



Case Exclusions
Wisconsin - Asthma
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Case Exclusions
Wisconsin - M|
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Total 2001 Admissions: 12,636
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Results
Ozone & Asthma
(4 km & 12 km grid)
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Results

Ozone & Asthma
(36 km grid & raw monitor data)
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Association between asthma hospitalizations and previous
gday 6 hour maximum ozone concentration, New: York State
2001

—_—————
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Association between asthma hospitalizations: andi PlVl, . concentration
averaged over current andl previous day, New York Stat: 'a ZDD’J
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Association between Myocardial Infarction
Hospitalizations and PM, . Bayesian 36 km Estimates
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Qualitative Comparison of
Air Quality Characterization Data

Data Statistically Hierarchical

Ambient CMAQ Interpolated Bayesian
data




PHASE: The Vision







PHASE: The Reality
















